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In order to study the characteristic of modulation noise and the mechanism 
of oscillation in a gas discharge laser， the current has been modulated in 
o 
square wave. In the present experiment， the discharge current of a 6328A 
He-Ne laser is periodically under square wave modulation of 10 percent. The 
frequency dependence of discharge current and laser emission is also observed. 
The resonance phenomena appear near 30 kHz and the critical frequency 
appears near 100 kHz. The response time of laser emission is found to be 30 
μsec. As modulation frequency is increased， pulse waveform of laser light does 
not form a square wave. It is found that the component of high frequency 
noise， or quantum noise of 300 MHz， issuperposed on modulation wa veform of 
laser light. 

















装置は He-Ne レー ザー 管， 変調回路，パルス発生
器，シンクロスコープ，光減衰器などで構成されてい
るoHe-Neレーザーは発振波長 6328A，内部鏡型で
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Fig. 2 He-Ne laser light intensity as a 






















ほぼ一致している O 変調周波数 10KHzになると変調
波形の立ち上がりにくずれが生じているがほぼ短形波
に追随している O この変調周波数までの放電電流の変
動分は 0.77rnAであるO 変調周波数 90KHzで変調
波形の立ち上がりにオーパー・シュートが表われ短形
波らのくずれが目立ってくるO このオーバ・シュート











































? ? ? ? ? ? ?


































Arnplitude of oscillation noise as 






Fig. 6 A.C. cornponent of modulated 
discharge current versus 
rnodulation frequency . 
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Fig. 5 Waveform of modulated discharge current for modulation frequency 
with constant modulation input power. 
(a) 500Hz， 0.5msjdiv (b) 10kHz， 20μsjdiv (c) 90kHz， 2μsjdiv 






Fig. 7 Waveform of modulated He-Ne laser light v.s. modulation frequency with 
constant A.C. component of modulated discharge current. 
(a) (e) 500Hz， 0.5ms/div， (b) (f) 9kHz， 20μs/div， 































いる O 放電電流 6mAのときには変調周波数泣CHz
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Amplitude of modulated He-Ne 
laser light versus modulation 
frequency. 











L 、。 Fig.9 にはパラメーターとして直流放電電流







~ -、e_・ー ・ー ・ 4主 卜A_ー ム二三ご戸E32:72コヨKA
45コ |‘¥
円:'I 、
"2eil0b- ・て ¥ 
a~ 
~ ~ 35卜 D.C.Discharge Current ¥. 
L t -A- 6 mA 、.
3 | ・ー-14 mA u r も
コ l ・
壱 1O1b-
〈工~ ， "，，' I 
5 10' 5 10与 105
Modutation Freque問 y ( Hz) 
Fig. 9 Amplitude of modulated side 
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Fig.12 Amplitude of modulated He-Ne 
laser light as a function of 
D.C. discharge current with 
unmatched condition 
Fig.10 Amplitude of modulated He-Ne 
laser light as a function of 
A.C. component of modulated 
discharge current with unmat-
ched condition 
A.c Component of Modu¥ated 
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Fig.13 Amplitude of modulated He-Ne 
laser light as a function of 
D.C. discharge current with 
matched condition 
Fig.11 Amplitude of modulated He-Ne 
laser light as a fuction of A.C. 
component of modulated dis-
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Fig.14 Discharge current dependence 
of modulated noise. 
心に.o.ldだけ変動させたとすると，放電電流 11
に対して .oldの変動によって，レーザ一光の強度























































Fig.15 Operation of Ne(2p) state and 






























くO ここで， 4.2から変調雑音の臨界周波数 100KHz
と与えられていることより， He21S 準安定状態の減
衰時間は約 10μsecである。












































30KHz とすると変調終了後である 30μsec 後に
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